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Fro. FHctkA faciei* for transit ton- rati M flow tube 

banks. fFrom ftrgatln. flf^V 1^*™***, Trim* Ar 
Ml A. Cm. WJ (l^y.) {Pitch 1> th» minimum 
iMtnur robe spactngj 
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where (r^,) T « 



CAWS 3 * 
dimension)! 



st| £> v — volumetric hy 



drtutift dlSroctcr [ft x^e*£bundle volumei/(fl*pm«i rm/ace area 
of tubes)], ft.; f* =r pitch <a « for In-line arrangements, aoorc, 
whichever It an&JW, fw staggered arrange/ntm), ft_j other quan- 



iWor w denied fallowing Eq. (5- J 55). Ber&eUn cl ^ 
pressure Jrop per row |j Independent of lb* number tf nw In 
the hank with ****** EqvaMpn. (SOW) *nd (50*7) will 

nMK li,.i ,ha qtwUoT* drop within about ±25 pet cent. 

p tS'^EBT? -uJ*** (wa9 «o p»<* h 2? 

than \JSO b not known. The correlation of Cunler S»*w (10c. 
ciO can be op* J 44 an epproslmalkm for such Ca*», 

Far ibe laminar flaw of non-N'ewto*>nn jolutiOW acre* H*t 
bante, ice Adum* and Ban [Chem. £ng. PrOgr., M, Symp. 5er» ox. 
(1W8)]. 

neos of souos 

Fixed Beds of Granular Sortd*. Pressure-drop data on the Row 
of flutd* through beds of granular solids ore not readily eorroJltad 
because of I he variety of granular materials and of their packing 
arrangement. For the flow of a single Incompressible fluid ihreutfi 
& btU at unnular solids, the procure drop or other flow cterac* 
iftrinEcs c»n be predicted from the correlation gfven by Leva [Chem. 
tn&. 56(5). (1949), or •Tluldlatfen," McCraw^m, Wew 

York, igrtl.ln thU torr^aUow, 

whara ■ pressure drop. Ib. force/jq, ft,; L = depth of bed* /M 
# c dlmensloaal coastent, 32.^7 fJb,)?rt.)/<Ib. iQnx){KC.*)\ D, - 
arerage parliole 4lam*ror % doRnod as the diameter of & sphere el 
the samo volume aa tbe particle, ft.; c — voidage (Jracripnal free 
volume), dXinensTenlkfs; n =c exponent a rooctlon of the modified 
Reynolds number A'l given in Tig. 5*69 k dbn enl 1 colossi « fbap* 
factor of Oie soKd, daJuiad as the quotient of the area Ota sphere 
equivalent to the volume of the partfdc divided by the actual 
surface of tbe particle, dimenslonleSs; C — Buld supBrueial oiau 
velocity based on empty chamber crow section, lb./(scc)(iq> K)\ 
p = fluid danstty, Ib./cu. ft;/_ ss friction factor, a function of >rV 
given tn Ha> 5^9. The, modified Reynolds number Is dafioed 

D.C 

A 

where ^ =; BuM vUcoalty, &,/<fVXsac,). 
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